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(54) Method for opertating an RLAN arrangement 



(57) In a method for operating an RLAN arrange- 
ment (1) having a plurality of communication units (10, 
20), wherein a step of monitoring the presence or oc- 
currence of signals from external radar sources (100) is 
performed by at least one of said communication units 



being not in a transmission state as a monitoring unit, 
thereby realizing a continuous and uninterrupted moni- 
toring of a presence of signals of external radar sources 
(1 00) over the complete operation time of the RLAN ar- 
rangement (1). 
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Description 

[0001] The present invention relates to a method for 

operating an RLAN arrangement, said RLAN arrange- 
ment comprising a plurality of communication units or 
communication nodes. 

[0002] Nowadays, wireless communication witli the 
networks becomes more and more popular. Therefore, 
in the field of wireless local area networks or WLANs, 
so-called radio local area networks or RLANs, were in- 
troduced. Such an RLAN comprising a plurality of com- 
munication units or communication nodes, one of which 
being a central controler CC or an access point AP and 
the latter of which being so-called wireless terminals 
WT. 

[0003] As the communication of an RLAN is estab- 
lished by transm itting and receiving radiation in the radio 
frequency range interference may occur with other and 
separated RLAN arrangements and/or with extemal ra- 
dar services or radar sources. 

[0004] In particular, In the 5 GHz band or range com- 
munication was until now restricted to radar services 
and radar devices. Nowadays, said former radar serv- 
ices are referred to as primary users for the 5 GHz band 
or range, whereas RLAN arrangements or concepts in 
the 5 GHz band or range are referred to as secondary 
users. That means, that the complete 5 GHz band or 
range has to be shared by said primary users or radar 
services and by said secondary users or RLAN arrange- 
ments giving a communication priority to the primary us- 
ers. In particular the ranges from 5,150 GHz to 5,350 
GHz and from 5,470 GHz to 5,725 GHz are allocated to 
RLANs. 

[0005] For establishing and ruling such a sharing con- 
cept, regulatory requirements for the secondary users 
have been established. That means that the presence 
of primary users has to be checked during the operation 
of the secondary users. If a primary user occurs and a 
coincidation overlap of the communication channels has 
to be expected, the communication channel has to be 
changed by the secondary users. 
[0006] Known methods for monitoring the presence 
of primary users or radar services are not reliable 
enough and decrease the communication efficiency 
during known RLAN arrangements. 
[0007] It is, therefore, an object of the present inven- 
tion to provide a method for operating an RLAN arrange- 
ment which is adapted to perfomn monitoring of primary 
user or radar/radio services in a particular reliable man- 
ner with an reduced effect on the RLAN communication 
perfonnance. 

[OOOS] The object is ach ieved by a method for opera- 
tion an RLAN arrangement according to the character- 
izing features of independent claim 1 . The object is fur- 
ther achieved by an RLAN arrangement, a computer 
program and a computer readable storage medium ac- 
cording to the characterizing features of independent 
claims 11, 12, and 13, respectively. Preferred embodi- 



ments of the inventive method for operating the RLAN 
arrangement are within the scope of the dependent sub 
claims. 

[0009] In the sense of the invention the RLAN ar- 

5 rangement has a plurality of communication units or 
communication nodes. According to the present inven- 
tion the method for operating such an RLAN arrange- 
ment comprises a step or process of monitoring and/or 
of detecting the presence of signals of or from external 

10 radio sources or radar sources. Upon the presence of 
signals of or from an external radio source or radar 
source or upon detection thereof in the case of a coin- 
cidation and/or an overlap of an actual communication 
channel or frequency band of the RLAN arrangement 

'5 with a channel orfrequency band of the signal of or from 
the extemal radio source or radar source the actual 
communication channel orfrequency band of the RLAN 
arrangement is changed. Set step or process of moni- 
toring and/or detecting the presence of signals of orf rom 

20 external radio sources or radar sources is performed by 
at least one of said communication units or communi- 
cation nodes which are not in a transmission state. 
These communication units or communication nodes 
are used as monitoring units. Thereby, a continuous and 

25 uninterrupted monitoring and/or detection of the pres- 
ence of signals of orfrom external radio sources or radar 
sources over the complete operation time of the RLAN 
arrangement is realized, in contrast to prior art methods 
for operating RLAN arrangements where the monitoring 

30 process is based on the assignment of measurement 
periods within particular time frames making the proto- 
col and the message exchange comparable complex. 
[0010] It is, therefore, a basic idea of the present in- 
vention to shift the responsibility for the monitoring and/ 

35 or detection process to communication units or commu- 
nication nodes of the RLAN arrangement in question 
which are not in a state of transmitting information. As 
in an RLAN arrangement at most one communication 
unit or communication node is activated in a transmitting 

to or transmission state, all other communication units or 
communteation nodes may potentially be used as mon- 
itoring units in the sense of the invention, thereby cov- 
ering the complete operation time of the RLAN arrange- 
ment with respect to the monitoring and/or detecting 

45 process. 

[0011] Another view o( a basic idea of the invention is 
to provide almost 100% coverage of radar detection. 
This may additionally or alternatively be achieved by a 
b( power level adjustment that allows said 1 00% cover- 
so age. A main focus of the invention is the overall cover- 
age and/or on methods to achieve this coverage. 
[0012] Although, a single communication unit or com- 
munication node is sufficient for entirely or completely 
covering the operation time of the RLAN arrangement, 
55 it is of particular advantage, when said step or process 
of monitoring and/or detecting the presence of signals 
of orfrom external radio sources or radar sources is per- 
formed by a plurality of said communication units or 
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communication nodes being not in a transmission state 
as a pluraiity of monitoring units. This may be done in a 
distributed manner, where a given monitoring time inter- 
val may be subdivided or spread over said plurality of 
monitoring units. 

[0013] Additionally or alternatively, said step or proc- 
ess of monitoring and/or detecting the presence of sig- 
nals of or from external radio sources or radar sources 
may be performed by the entirety of said communication 
units or communication nodes being not in a transmis- 
sion state as a plurality of monitoring units. Tfiis gives a 
Iniglier degree of flexibility and reliability with respect to 
the process or step of monitoring and/or detecting ex- 
ternal radar signals. This may also be done in a distrib- 
uted manner as already elucidated above. 
[0014] According to a further advantageous alterna- 
tive of the present invention said communication units 
or communication nodes perform as said monitoring 
units said step or process of monitoring and/or detecting 
the presence of signals of orfrom external radio sources 
or radar sources at most in a receiving state and/or in a 
monitoring state, in particular during receivings periods 
and/or idle/monitoring periods of a MAC frame. 
[0015] One has to distinguish between 802.11 net- 
works and HiperLAN2 or HL2 networl<s. 
[0016] In HL2, an AP or a WT, i.e. a wireless terminal, 
can be in three states, i.e. a transmit state, a receive 
state, and an idle state. The IWAC frame of a device is 
e.g. 2 ms long and is built by (any) concatenation of 
these three states. A device listens to the air during idle 
and receive states and can detect radar signals during 
these periods. 

[0017] In 802,11a or 802. 11h networks, there is no 

dedicated MAC frame. If the device has to send packets 
it turns into its transmit state. Otherwise it listens to the 
air. No dedicated 2 ms time framing as in HL2 is given. 
[0018] A common bottom line or common principle is 
that a device can listen for radar services whenever it is 
not in a transmit state. 

[0013] The impact is significant. The notion ,non 
transmit phases' for radar detection might be relevant 
instead of a MAC frame expression and its receive and 
idle states. Whenever talking about MAC framing an ex- 
ample for a HiperLAN2 implementation is given. 
[0020] As already indicated abovo an PLAN arrange- 
ment or RLAN consists of communication units or com- 
munication nodes one of which being an access point 
AP or a central controller CC and the remaining being 
so-called wireless terminals WT or wireless terminal de- 
vices. 

[0021] Therefore, according to a furtherpreferred em- 
bodiment of the present invention a wireless terminal or 
wireless terminal device as a component of said RLAN 
arrangement is used as said communication unit or as 
said communication node, in particular as said monitor- 
ing unit. 

[0022] Additionally or alternatively, a central controller 
CC and/or an access point AP as a component of said 
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RLAN arrangement is used as said communication unit 
or as said communication node, in particular as said 
monitoring unit. 

[0023] It is always necessary to find a balance with 

5 respect to the sensitivity level of the monitoring units. 
On the one hand, it is necessary to be sensitive enough, 
so that the important external radio sources or radar 
sources can be detected or monitored as primary users. 
On the other hand, it is not necessary to detect such 

10 external radio sources or external radar sources which 
are below a given threshold with respect to said sensi- 
tivity level, as those extemal radio sources or external 
radar sources may be refen'ed to as distant external 
sources implying no conflict even when the respective 

'5 communication channels coincide or overiap. There- 
fore, for each of said monitoring units a predefined sen- 
sitivity level and/or sensitivity threshold is used. 
[0024] It Is a baste idea to adjust all Tx levels or trans- 
mission levels in a way that the receiving levels or Rx 

20 levels are between this sensitivity threshold and the re- 
ceiver sensitivity. 

[0025] It is of particular advantage to adapt and/or to 
set within said receiving periods or in said receiving 
state said monitoring units to a receiving power level or 

2s Rx level which enables stable service receipt or a stable 
receipt of internal signals which enables a detection of 
the presence of signals of orfrom external radio sources 
or radar sources down to a given predefined threshold, 
in particular with said given sensitivity level or sensitivity 

30 threshold. This may be done by calculation e.g. bytrans- 
mlssion power level attenuation orTx level attenuation. 
[0026] Alternatively or additionally, it is of further ad- 
vantage to adjust and/or to set within transmitting peri- 
ods or in the transmitting state said communication units 

35 or communication nodes continuously to a transmitting 
power level, which enables a stable service receipt or a 
stable receipt of internal signals and which enables a 
detection of the presence of signals of or from external 
radio sources or radar sources down to a given and pre- 

40 defined threshold, in particularwith said given sensitivity 
level or sensitivity threshold. 

[0027] It is always the Tx level that is adjusted. The 
Rx level on the other side of the communication path 
varies depending on the Tx level and of course the cur- 

45 rent attenuation over the air. 

[0028] According to a further embodiment of the in- 
ventive method upon detection of an 
Interference pattern by a wireless terminal a message 
CHANNEL_INTERFERENCE_DETECTION announc- 

50 ing a detection of an 

interference pattern is send from said detecting wireless 
terminal to a central controller and/or wherein upon re- 
ceipt of a message 

CHANNELJNTERFERENCE_DETECTION announc- 
55 ing a detection of an 

interference pattern a message CHANNEL_INTER- 
FERENCE_DETECTION_ACK indicating the acknowl- 
edgement of said message 
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CHANNELJNTERFERENCE.DETECTION is sent by 
said centrai controller. 

[0029] The basic idea of the messages related to the 
invention is simple: When having autonomous radar de- 
tection, we need a new mechanismforthe WTsto infonn 
the CC/AP about the detection of a radar signal. Exactly 
that's the purpose of this messages. 
[0030] It is a further aspect of the present invention to 
provide an RLAN arrangement which is capable of per- 
forming or realizing the inventive method for operating 
an Rl_AN arrangement and/or the steps thereof. 
[0031] According to a further aspect of the present in- 
vention a computer program Is provided comprising 
computer program means being adapted to realize the 
inventive method for operating an RLAN arrangement 
or the steps thereof when it is executed on a computer, 
a digital signal processing means or the like. 
[0032] Further, according to the present invention a 
computer readable storage medium is provided com- 
prising the inventive computer program. 
[0033] These and further aspects of the present in- 
vention will become more elucidated taking into account 
the following remarks: 

[0034] RLANs are secondary users in the SGHz fre- 
quency band. Therefore, they have to prevent interfer- 
ence with primary users, namely radar services. The dy- 
namic frequency selection or DFS algorithms that are 
used so far are based on an assignment of measure- 
ment periods during transmission pauses. Reliable ra- 
dar detection is so far not possible without significant 
restrictions regarding data traffic and the available 
bandwidth. 

[0035] The invention proposes a mechanism that al- 
lows the detection of radar systems for 1 00% of the op- 
eration time. Further, appropriate receiving power ad- 
justment allows autonomo us measurements of each de- 
vice without any disturbance of or by the data traffic. 
Control messages indicating a radar detection to the 
Wireless Controller are introduced. 
[0036] The current HiperLAN/2 standard specifies 
messages related to a DFS algorithm which only allow 
the detection of the received signal strength. The DFS 
mechanism in the HiperLAN/2 standard does not spec- 
ify any messages or algorithms to detect radar. In the 
original sense, DFS was intended to detect interference 
from other RLANs. 

[0037] This standard also allows a change of the op- 
erating frequency initiated by the controller. The DFS al- 
gorithm Is not specified in the Hlp6rLAN/2 standard. It 
Is Intended to be used to distribute the operating fre- 
quency of the wireless HIj'2 networks equaly across the 
frequency band. 

[0038] In the IEEE 802.11 aspecification, no algorithm 
for frequency change and DFS measurements is spec- 
ified. 

[0039] IEEE 802.11 h specifies spectrum manage- 
ment for IEEE802.11a , This document is published as 
a draft. 
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[0040] The DFS approaches used by both standards 
are based on the assignment of measurement periods, 
while the present invention inverts this approach by per- 
forming autonomous radar detection. 

5 [0041] In Europe, the 5GHz band is open for so called 
"primary users" like Mobile Satellite Services and for 
"secondary users" like RLANs. The regulatory require- 
ments for secondary users are that a test for the pres- 
ence of primary users. If a primary user is found another 

10 channel must be used and that even, if no primary user 
is present, the RLANs distribute themselves equally 
across the frequency band 

[0042] The detection mechanisms that are used so far 
by the DFS (Dynamic Frequency Selection) algorithms 

'5 are based on an assignment of measurement periods 
by the network controller, e.g. AP or CC in HiperLAN2. 
The controller can ask Wireless Terminals (WTs) to 
measure within a dedicated time frame, e.g., in multiples 
of one IMAC frame, for interferers. This means additional 

20 complexity of the protocol and addditional message ex- 
change overhead in the wireless network. There are ba- 
sically two measurement possibilities. 
[0043] In the first, CC stops all traffic during the meas- 
urement period. Although the detection probability of the 

25 radar is best, this solution has the big disadvantage of 
interruption of data traffic, This might be acceptable for 
data transmissions but is not for services that require a 
constant bandwidth like video streams ('Quality of Serv- 
ice'). 

30 [0044] In thesecond.WTmeasures only when notraf- 
fic is on air (percentile measurements). The WTIs asked 
to detect radars only in parts of the MAC frame without 
traffic. Radar pulses that might occur during traffic phas- 
es are not recognized If the power level of the RLAN 

35 connection is too high. 

[0045] Disadvantages are that the network can not 
look every time for radar signals and that only parts pof 
the MAC frame can be used for radar detection. 
[0046] Measurements on the RF channel are always 

40 performed over a time frame of at least one MAC frame. 
Distributed measurements of several WTs within one 
MAC frame are so far not possible. 
[0047] This invention describes an approach where 
100% of each MAC frame can be used for listening to 

45 interferers without any restrictions to data traffic. 

[0048] A typical 5 GHz transceiver system consists of 
an antenna, an RFfrontend, a baseband processing unit 
as well as a micro processor to manage the user data 
traffic as well as the network control commands. The 

50 baseband DSP contains a radar detection unit that re- 
ports the occurrence of potential radar systems to the 
Micro Controller 

[0049] One idea of this invention is to move the re- 
sponsibility for radar detection to the WTs - without ded- 
55 icated assignment of measurement periods. Each de- 
vice looks autonomously during 100% of its receiving 
time and the idlle times of the MAC frame for radar serv- 
ices. Only during a transmission time the devce cannot 
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detect radars. During this time frame anotlier device 
performs radar detection as only one device can trans- 
mit at a given point in time. Overali 100% coverage for 
radar detection is acliieved. 

[0050] Radar detections may be reported immediate- 
ly by tlieWT to the controiier of tine networl<. In order to 
guarantee the radar detection during receiving periods 
the power level of the received connection has to be ad- 
justed in a way that stable transmission of the services 
is still possible and that radar services at the requested 
threshold can be detected. 

[0051] Adjustment of the power level is part of the 
standards (e.g. in HiperLAN2 RLC-UPLINK-PC-CALI- 
BRATION and RLC_DiVl_POWER_CONTROL, ...). 
[0052] The draft ETSI standard ETSI EN 301 893 de- 
fines the level of incoming radar signals that have to be 
detected to a certain level. Weaker radar signals mean 
high distance to the radar source and therefore no im- 
pact of the RLAN to the radar. Stable transmission, even 
when using the less robust phy mode, shall be possible 
down to at least another certain level (see ETSI stand- 
ard ETSI TS 101 475). 

[0053] If the receiving level of the connections is ad- 
justed appropriately both conditions mentioned above 
can be fulfilled. All 5 GHz wireless technologies that re- 
quire radar detection have appropriate control com- 
mands to adjust the power level in the desired way. 
[0054] Since all devices in the wireless networkmeas- 
ure autonomously to detect radar signals a new control 
message mechanism is needed to inform the controller 
of the network about the radar occurrence. The control 
flow for radar detection becomes easier since the re- 
quest response mechanism is replaced by a simple re- 
porting mechanism that is triggered by the measuring 
device itself. 

[0055] New control messages can be used to infomi 
the controller about an interfering event: 

CHANNELJNTERFERENCE_DETECTION: 

Functionality: 

[0056] WT informs controller about the detection of an 
interferer on the current RF channel. 



CHANNELJNTERFERENCE_DETECTION_ACK: 

Functionality: 

5 [0058] Controller acknowledges the incoming 
CHANNEL_INTERFERENCE_DETECTION message 

Parameters: 

10 NONE 

Ideas and advantages of the Inventions: 

[0059] Three main Ideas are part of this invention are 

15 to 

• adjust the transmission power level between the ra- 
dar detection threshold and the receiver sensitivity, 

• radar detection process In all non-transmission 
20 phases or in all phases of the MAC frame, except 

in own transmission phases, and 

• perform the radar detection autonomously, when- 
ever possible and needs no control/assignment 
from a controlling instance. 

25 

[0060] Above mentioned mechanisms give following 
advantages that 

• the radar detection can be achieved 100% of the 
30 time without interruption of data traffic and that 

• a simpler protocol is given. 

[0061] In the following, the invention will be described 
in more detail taking reference to the accompanying fig- 
35 ures on the basis of preferred embodiments of the in- 
vention. 



is a schematical block diagram illustrating an 
RLAN an-angement which can be operated by 
the inventive method. 

is a schematical block diagram of a communi- 
cation unit or communication node which can 
be used in the inventive method for operating 
an RLAN arrangement. 



[0057] 

INTERFERER informs the controllerabout the type so 

of interferer Fig. 4 

0 primary user (radar) 

1 RLAN of same type (preamble can be 

decoded) 

2 unknown RLAN type (preamble can't ss Fig. 5 
be decoded) 

3 unkown interferer 



demonstrates the different power levels and 
their adjustment according to the present in- 
vention. 

demonstrates the different time periods which 
can be used for a radar detection according to 
the present invention. 

is a flow chart of the inventive radar detection 
mechanism. 



Fig. 6 is a block diagram demonstrates a typical 
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state machine forthe inventive radar detection 
mechanism. 

Fig. 7 is a blocl< diagram of a further exampie of a 
state machine forthe inventive radar detection 
mechanism. 

[0062] In the following, same elements and functions 
are indicated by the same reference symbols, and their 
detailed description is not repeated for each occurrence 
thereof. 

[0063] Fig. 1 demonstrates the basic structure of an 
RLAN arrangement 1 which can be used within the 
present invention. The RLAN arrangement 1 in question 
is built up by a variety of communication units 10, 20 or 
communication nodes 1 0, 20. This variety is constituted 
by a single access point AP or central controller CC by 
which the entire RLAN arrangement 1 and its operation 
are controlled. Further, wireless terminals WT1 to WT3 
are provided. First and second communication channels 
30, 31 , respectively, establish the communication of the 
wireless terminals WT1 to WT3 with the access point 
AP or central controller CC and to the other wireless ter- 
minals WT1 to WT3, respectively 
[0064] in spatial relation to the RLAN arrangement 1 
an external radio source 100 or radar source 100 is giv- 
en being capable to realize communication or to emit 
external signals via a communication channel 101 . 
[0065] The present invention is adapted to check dur- 
ing the operation time of the RLAN arrangement 1 on 
whether or not there is a coincidence of the communi- 
cation channel 101 oftheexternai radar source 100 with 
at least one of the communication channels 30 or 31 of 
the RLAN arrangement 1 , in which case the actual com- 
munication channel 30, 31 of the RLAN arrangement 
has to be changed. 

[0066] A basic idea of the present invention is that the 
responsibility for the step or process of monitoring and/ 
or detecting the presence of signals of or from the ex- 
ternal radio source or radar source 100 is given to at 
least one of the communication units 10, 20 or commu- 
nication nodes 10, 20 which are not in a state of trans- 
mission. Therefore, any of the wireless terminals WT1 
to WT3 or the central controller CC which are not trans- 
mitting at the given time period may be used as a mon- 
itoring unit for monitoring and/or detecting the presence 
of signals of or from external radio sources or radar 
sources 100. The blocl< diagram of Fig. 2 elucidates in 
more detail the internal structure of anyone of the com- 
munication nodes 10, 20 or communication units 10, 20 
shown in Fig. 1. Each of the communication units 10, 20 
or communication nodes 1 0, 20 consists of an antenna 
11, 21, a RF section 12, 22, followed by a base band 
digital signal processor 13, 23 which comprises a radar 
detector 14, 24. Additionally, a microprocessor 15, 25 is 
provided which is connected to the base band DSP 13, 
23 and on the other side which external interfaces via a 
respective external terminal 16, 26. 
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[0067] Figure 3 illustrates the adjustment of the power 
levels. The blocks of section i show the different parts 
of a IWAC frame with the different receiving levels, when 
no appropriate power adjustment is done. Typically the 

5 receiving levels are above the requested radar detection 
threshold, i.e., radar detection is only possible during 
MAC frame periods without data traffic. 
[0068] The blocks of section II illustrate the same 
MAC frame with the proposed power adjustments. 

to Since the target power level Is between the radar detec- 
tion threshold as well as the requested sensitivity of the 
receiver It Is possible to guarantee stable data traffic on 
the RLAN as well as secure detection of radars even 
during receiving periods. 

15 [0069] Finding the best performing target power level 
is platfonn dependant and will vary from solution to so- 
lution. 

[0070] in the example above with three devices in the 
network (CC, WT1 and WT2) all typical types of traffic 

20 are covered, namely in a central mode unicast connec- 
tions between the CC and a WT, in a direct mode con- 
nection between two WTs, and multicast/broadcast con- 
nections with one sender. In this latter case it is enough 
to decrease the Tx power level of the sender until one 

25 receiver is adjusted to the target power level. This de- 
vice can perform radar detections. Ail other receivers 
may remain above this power levei, 
[0071] Figure 4 shows the different time periods that 
can be used for radar detection (depicted time: 2 MAC 

30 frames): 

[0072] As depicted in the bottom line "overall radar 
detection" of the diagram an overall 100% coverage of 
radar detection can be achieved with the proposed 
mechanism. The old method for 'in traffic' measure- 
35 ments (percentile measurements) allows for less meas- 
urement periods the higherthetraffic load ofthenetwori< 
is. 

[0073] Fig. 5 elucidates by means of two block dia- 
grams preferred embodiments of the inventive method 

40 for operating an RLAN an-angement. The left-hand side 
of Fig . 5 relates to the performance of a wireless tennlnal 
WT1 to WT3, whereas the righthand side of Fig. 5 re- 
lates to the perfonnance of a central controller CC or 
access point AP. 

45 [0074] In the performance of a wireless terminal WT1 
to WTS or 20 in a first step S51 a a wireless terminal WT1 
to WT3 is in a receiving state and simultaneously mon- 
itors the possible presence of external signals stemming 
from an external radar source 100. 

50 [0075] In a step S52a it is checked, If an interference 
pattern was detected. If this is not the case the proceed- 
ings continue with a step S53a for monitoring the RF 
channel. In a following step S54a again a check with 
respect to possible detected interference patterns is 

55 performed. If this is not the case, in the following step 
S55a data are sent out. In each case of a detection of 
interference patterns the proceedings branch to steps 
S56a und S57a for transmitting a detection message to 
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the central controller CC and to receive an acknowl- 
edgement message from the central controller CC, re- 
spectively. 

[0076] The performance for the central controller CC 
10 starts with the process S51b of sending out data. In 
a following step S53b the RF channel is monitored. In 
the following step S54b the channel is checl<ed for de- 
tected interference patterns. If there are not detected 
interference patterns data are received and the channel 
is again monitored In step S55b. In the following step 
S58b it is again checked on whether or not interference 
patterns are detected. In each case of detected interfer- 
ence patterns new operating frequency or frequency 
bands are announced to other devices and then the op- 
erating frequency or communication frequency band aro 
changed in step S59b. 

[0077J Figs. 6 and 7 describe by means of block dia- 
grams different state machines for the inventive method 
for operating an RLAN arrangement. 

List of Reference Symbols 

[0078] 

I RLAN arrangement, RLAN, radio local area net- 
work 

10 communication unit, communication node, ac- 
cess point, central controller 

I I antenna 

12 RF stage 

13 base band DSP, base band digital signal proc- 
essor 

14 radar detector 

15 microprocessor 

16 external terminal 

20 communication unit, communication node, wire- 
less terminal 

21 antenna 

22 RF stage 

23 base band DSP, base band digital signal proc- 
essor 

24 radar detector 

25 micro processor 

26 external terminal 

30 communication channel of the RLAN, frequency 
band 

31 communication channel of the RLAN, frequency 
band 

100 external radio source, external radar source 

101 external communication channel, external fre- 
quency band 

AP access point 

CC central controller 

WT1 wireless terminal 

WT2 wireless terminal 

WT3 wireless terminal 
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Claims 

1 . Method for operating an RLAN arrangement which 
has a plurality of communication units (10, 20) or 

5 communication nodes (10, 20), 

comprising a step or process of monitoring and/ 
or of detecting the presence of signals of or 
from external radio sources or radar sources 

10 (100), 

wherein uponthepresenceofsignalsof orfrom 
an external radio source or radar source (1 00) 
or upon detecting thereof In the case of a coln- 
cidation and/or overlap of an actual communi- 

'5 cation channel (30) or frequency band of the 

RLAN arrangement (1) with a channel (101) of 
the signal of or from the external radio source 
or radar source (1 00) the actual communication 
channel (30) or frequency band Is changed, 

20 and 

wherein said step or process of monitoring and/ 
or detecting the presence of signals of or from 
external radio sources or radar sources (100) 
is performed by at least one of said communi- 

25 cation units (10, 2) or communication nodes 

(1 0, 20) as monitoring units being not in a trans- 
mission state, 

thereby realizing a continuous and uninterrupt- 
ed monitoring or detection of the presence of 
30 signals of or from external radio sources or ra- 

dar sources (1 00) over the complete operation 
time of the RLAN arrangement (1 ). 

2. l\;1ethod according to claim 1 , 

35 wherein said step or process of monitoring and/or 
detecting the presence of signals of orfrom external 
radio sources or radar sources (100) is perfomned 
by a plurality of said communication units (10, 2) or 
communication nodes (10, 20) being not in atrans- 

40 mission state as a plurality of monitoring units, In 
particular in a distributed manner. 

3. Method according to anyone of the preceding 
claims, 

4s wherein said step or process of monitoring and/or 
detecting the presence of signals of orfrom external 
radio sources or radar sources (100) is performed 
by an entirety of said communication units (10, 2) 
or communication nodes (1 0, 20) being not in a 

so transmission slate as an enterity of monitoring 
units, in particular in a distributed manner. 

4. Method according to anyone of the preceding 

55 wherein said communication units (1 0, 20) or com- 
munication nodes (1 0, 20) perform as said monitor- 
ing units said step or process of monitoring and/or 
detecting the presence of signals of orfrom external 
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radio sources or radar sources (1 00) at most in a 
receiving state and/or in a monitoring state, In par- 
ticular during receiving periods and/or idie monitor- 
ing periods of a non-transmit phase and/or a MAC 
frame. 

5. Method according to anyone of the preceding 
claims, 

wlierein a wireless terminal (WT1 , Vyrr2, WT3) or a 
wireless terminal device as a component of said 
RLAN arrangement is used as said communication 
unit (20) or as said communication node (20), in par- 
ticular as said monitoring unit. 

6. Method according to anyone of the preceding 
claims, 

wherein a central controller (CC) and/or an access 
point (AP) as a component of said RLAN arrange- 
ment Is used as said communication unit (1 0) or as 
said communication node (1 0), in particular as said 
monitoring unit. 

7. Method according to anyone of the preceding 

wherein for said monitoring units a predefined sen- 
sitivity level and/or a predefined sensitivity thresh- 
old is used. 

8. Method according to anyone of the preceding 
claims, 

wherein within said receiving periods and/or in said 
receiving state said monitoring units are continu- 
ously adjusted and/orsetto a receiving power level, 

which enables a stable service receipt or stable 
receipt of internal signals of the RLAN arrange- 
ment, and 

which enables a detection of the presence of 
signals of or from external radio sources or ra- 
dar sources (100) down to a given and prede- 
fined threshold, in particular with said given 
sensitivity level or sensitivity threshold. 

9. Method according to anyone of the preceding 
claims, 

wherein within transmitting periods or in said trans- 
mitting state said communication units (10, 20) and/ 
or communication nodes (10, 20) are continuously 
adjusted and/or set to a transmitting power level 



which enables a stable service receipt or stable 
receipt of internal signals of the RLAN arrange- 

which enables a detection of the presence of 
signals of or from external radio sources or ra- 
dar sources (100) down to a given and prede- 
fined threshold, in particular with said given 
sensitivity level or sensitivity threshold. 



10. Method according to any one of the preceding 
claims, 

where upon detection of an interference pattern 
by a wireless tenninal (WT) a message 
CHANNEL_INTERFERENCE_DETECTION 
announcing a detection of an interference pat- 
tern is send from said detecting wireless termi- 
nal to a central controller (CC) and/or 
wherein upon receipt of a message 
CHANNELJNTERFERENCE_DETECTION 
announcing a detection of an interference pat- 
tern a message CHAN-NEL_INTER- 
FERENCE_DETECTION_ACK indicating the 
acknowledgement of said message 
CHANNELJNTERFERENCE_DETECTIONis 
sent by said central controller (CC). 

11. RLAN arrangement, 

which is capable of perfonmlng or realizing the 
method for operating an RLAN arrangement ac- 
cording to anyone of the preceding claims 1 to 10, 
and/or the steps thereof. 

25 12. Computer program product, 

comprising computer program means adapted to 
perform and/or to realize the method for operating 
an RLAN arrangement according to anyone of the 
claims 1 to 10 and/or the steps thereof, when it is 

30 executed on a computer, a digital signal processing 
means, and/or the lil<e, 

13. Computer readable storage medium, 

comprising a computer program product according 
to claim 12. 
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